Phenylene-ethynylene trication as an efficient fluorescent signal transducer in an aptasensor for potassium ion.
A tricationic phenylene-ethynylene (N(3+)) fluorophore is investigated as a fluorescent transducer in homogeneous aptasensing system for potassium ion (K(+)) assay in aqueous media. The enhancement of the fluorescent signal of N(3+) by three K(+) aptamers consisting of 12, 15, and 21 nucleotides are observed and used for the determination of N(3+)-aptamer binding affinities. The binding affinities increase with the length of the aptameric oligonucleotides and are proven to be important to the sensitivity and selectivity of the aptasensors. The enhanced fluorescent signal of each N(3+)-aptamer solution is selectively quenched by K(+) due to the ability of K(+) in stabilizing the G-quadruplex structure of the aptamer. Among three aptamers, the 15-base aptamer provides optimal sensitivity and selectivity over other ions such as Li(+), Na(+), NH(4)(+), Mg(2+), Ca(2+) and Sr(2+). The sensing system shows the detection limit of 1 μM of K(+) in clean buffered solution and 30 μM of K(+) in the solution containing 4800-fold excess of Na(+), with wide linear dynamic ranges of micro- to millimolar concentration. This label-free fluorescence aptasensor is conveniently and effectively applicable for analysis of K(+) in urine samples.